Role of hepatic AMPK activation in glucose metabolism and dexamethasone-induced regulation of AMPK expression.
To elucidate the role of AMPK in hepatic glucose metabolism, dominant negative (DN), constitutively active (CA) forms of the AMPKalpha1 subunit and control vector LacZ were overexpressed by means of adenovirus-mediated gene transfer. Five days after virus injection, hepatic AMPK activity was five-fold higher in CA mice than in DN mice. DN mice were apparently glucose intolerant with a higher fasting plasma glucose level (DN 82.3+/-0.7mg/dl, CA 42.5+/-4.8mg/dl and LacZ 54.3+/-2.4mg/dl). PEPCK, a gluconeogenic key enzyme, mRNA was increased 131.54% and 48.92% in DN mice compared to that of CA and LacZ, respectively. Thus, hepatic AMPK activation plays a role in the suppression of gluconeogenesis and this might be the cause of decreased fasting plasma glucose level in CA mice. We also investigated the effects of dexamethasone on hepatic AMPK expression and activity in rat liver, mice liver, as well as primary cultured hepatocytes. Subcutaneously injecting mice with dexamethasone (1mg/day) for 5 days significantly upregulated hepatic AMPKalpha1 and alpha2 expressions. Similarly, the treatment of primary cultured rat hepatocytes with dexamethasone (1microM) increased expression of the AMPKalpha1 subunit, AICAR-induced AMPK phosphorylation and kinase activity. Although increased AMPK expression cannot be attributed to dexamethasone-induced glucose intolerance, taken together our results raise the possibility that AMPK control liver glucose output and its expression in liver might be modulated by various hormones and growth factors.